Metabolism of cyanamide to cyanide and an inhibitor of aldehyde dehydrogenase (ALDH) by rat liver microsomes.
Rat liver microsomes, as well as purified catalase, convert the alcohol deterrent agent, cyanamide, to an active inhibitor of AlDH. Whether this enzymatic activation of cyanamide is mediated primarily by catalase present in the microsomes or involves the cytochrome P-450 enzymes is not known. We now report that cyanide is also a product of the microsomal oxidation of cyanamide. Formation of cyanide from cyanamide and rat liver microsomes was time dependent, reaching maximal levels within 5-10 min. Induction of the cytochrome P-450 enzymes by phenobarbital (PB) pretreatment doubled the yield of cyanide, while SKF-525A blocked this PB-induced increase. Administration of 3-aminotriazole (3-AT) to PB-treated rats inhibited the catalatic activity of their microsomes by 98% and substantially reduced cyanide formation. These results suggest that while catalase is responsible in major part for the oxidation of cyanamide to cyanide by uninduced microsomes, the participation of the hepatic cytochrome P-450 enzymes cannot be ruled out in PB-induced microsomes. We propose a metabolic scheme wherein N-hydroxycyanamide is the intermediate product of cyanamide oxidation, which then decomposes to yield the observed product, cyanide. By deduction, the second product of this decomposition is postulated to be nitroxyl (HNO), which may be the active AlDH inhibitor.